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(54) ygej<Z)*ftO s^ffijaa&ifc 



(57) [gtfijj 



(e) JS* C«ftf}GTi30) ( b ) <T>£^yV7 US?mGTi3C» 

TIN + Ti2N0y52 pa 

Ion — rr.bcioc' 




0)® ^fri/rxtr^ souse 

© TiH,££*r<**t$ri <£ o fcraing - J: £ 




&Sj±l3±se£Kc0{t£ft£^O&Mjg£©/5£-f -5 CI L 

£ 4? m t ? z> m. ^feig ic =t -5, sffi^a^a. 

[IBjR^3] SS^l ££12 2 nTft^llKiffi©?^ 
ft. Sitft. l5?{tft*#*£zg£LT/*^L/t^G9£^ 

ft. g{tft. &?{tft$*£g£LTJ55t7gLfc:be!)2rffi 

^ ttft<DWtElr z>m ti? t-±IE«H§ i a JDXft FpIT^^I £ 

*ffiJB*»J«r * d £ £4#gi:<h-t S^f^tl «fc <5>SIM 

[ffi^Jl 6 ) !Sd<Jl 2 siytli 5 ^TtlriMlf^©^^ 
KmiC.t^SS^g^feiCiJl/iT, §MLTKf€4 

(ifij£JS 7 ) W^JS 1 ten L 6 nT tlTJMCieifiScDfStp 

«S£«jDI«»BaTanS^5S*$-ti-. JtK&-J]DXftiS35 
± IC BSB9tt©SS5l§ €: ©J&T -5 d t & 4#SS <h T -5 35 

[?fi3K^S ) fi?;£ig 1 ten t 7 i'iT"^^(cEf$<73f(5cf' 
S£tSiHil4&|HlT&ffi£ft±£-t*-. ±!E£Anxft©2<3o 

(ISsRJS 9 } !tS3<^ 1 ten L 7 n-maWcSEKOjB:* 
S JS © ©I is 2: fS] ± $ tr -5 d £ 5- 4? S£ £ T -5 f& 4> j£ ^ I c J; 
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SI^ffill&nT. #ffi««Ba7>«y5 7 7-f h. 13. ^> 
7^>73-/W K^HnfrT&Sdt^atTS&^/K 

taic«fc-5«MMJi^ffi. 

cti?^J5 1 1 ] iff^jg i l i o n-rn^ icieiRo 

&mT'$>z> z t z&'&t-?* m*i&i&\zj:z>&Mmm?i 
ft. 

[15^5112] IS*^ l tenu 1 0 nTtl*>!cEitCD 

ft. 

[^BJwpateittBj] 

[0 0 0 1] 

a«i:ssr4t,oT. x^. feL<tt«fea5s^ 

[0 0 0 2] 

»4. Kl3ife^(C £ t^T4$g i Fi±i^$taliS]i:teoTn-5. 

(1) WC4:Co©|»*S:fi^LTJEttfiJE»Lfc*gT 

m^tkm&Vro. z<Dm-mmmai: : £if-Dfz&> m<D 

(2) 5^^> (JWTT i ) OJ:5lc*DHK*«j!*»«LT 

R*T*^*ti«a<t*K«;secL. t i i c 

>*-/W h) £te-pTS*TifiHg!S<7)!g!)Sttte 
d^B?. Co (D/\';Ub) CDcfcpte/N'-f y?—t. 

[0 0 0 3) JWT. ta£*a«l;^nT0 1 €fflOTK§! ' 
wc-Co ypXT-yfi— /\'-r h -n/\-;u 

0C) l3ffi*Ttt1ttflDI£fTnie«S-fr.& (l*ja 

x) . *nTiatBg©±3te. -tnjsfTSftLte^s 

ICioTS^ffijtJDX (2^JDX) l*»DI<Dit 
ftWSSTS. ffl^iigOSt)H v = L 4 1 OfiST^) 

5TSa@0$BA«ft<&f), ®ffvH v= 1 7 5 0 > 
|S]±LTt^-5. (@2) 

[0 0 0 4) dft&0^ffittatJlzJtLT»4Ki->g»a 
OSICJ:<Jg^L. H-fiJtfl-OWC + CosSifcttT i C 



(3) 



T. mZ-ttWC 7 0. C o 3 0 WS^CDS^^lftco 
S5g(£H v = 8 5 0~9 5 CtltfH]— 

STH v = 1 7 1 0T'®5. 
(0 0 0 5) LfrLUfrZVt&JimiZimTit, 

^f#^> tMl^ Mt 4 C i liiiiT© D . Ablets 

[0 0 0 6] Se^SW^^SMic«SSJSS:J;<itlg 

(ox-, t i k-^t, ^nb^^^ai^.-scifr 

[0 0 0 7] Till 1 8 0 0*C. »*tt3 0 0 

0'CJW-k<7)£J8T'&3„ ^ST^^Ko^ttHgTte. 
S^i&g&gHbteSM (T i -O2) Hffi^tlTiJO, ft 

[0 0 0 8] T i T»t»Bfe{ttfiK*»fi)iLTtt 
ffig (V/cm) < & 0 . tt»«86gc LftfS% 

ifctizz\£fr£>i>mfg£tiz>. rzfcL. ccdj: dictate 

Mfi€;iS<T5t»l:-. aiSIElWi*/Jx$<rn«. ft® 

T i ®8j. T i BEt»»«ffitt&«aiI*t^SSTS«C 

(0 0 0 9) COT i &l>'S5iflS3gJ(C 

(1) e#Ji«iST»StE3£Lfc*^ 

^SBfi5 S = 

S^tD^flS V=;r 

(2) tu.i£friL/jfcT'£,£> i(5SLf;l 

SHffi S = 6 
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gdL. -eco— gfWT i Cint -5. CCOig^lzSJas^ 
3 £T i ££&effc0fc<. SJtfit.«a<e 

1 5 6 Or, «*2 5 0 0*0 lC«LT(i. WSS-rSBE 
»c & -5 1> fitter tlctoT 

[0 0 10] -Slt|gL^ : b(Dtz^L.T. IWlDiSSt.L 

T. 2^Jni$-fr^.tt'. iii;*©ii«fCcfcoT^i;tS 

[001 1] 5**. a«Latff*75tjga^& <wc + 

Co. WC + Co+Ti C©lg^) ^fcttLTIJ. 

[0 0 12] £UK&»«E^fcA»6, T i <?)EE«»flc«glC 
&Zm.WT2>. T i Ot»*S®7i<j5^gEfttem (T i O 

2) T'mt>tiTm>fztt. z.ntfm&.m£.mtt&m£<7) 

[0 0 13] fi#<8«iE«<k«:Bt£©SIS£#ii>T* 
-5. 



d3/6 ({§Ldli^0)ilg) 
: 6/d 

1 □ 

d2 



&#CDf£?)S V = ci3 

&mmtteVi<Dtt s/v= 

if. K{tK!l«J;-5^S!&§^-5^i(z/j:-2). St. mm 
2> t % 71 $ . 8J * A<JS5 <,> <h ^^BS-^SP^'Dtt"®) L Id < 

[0 0 14] ft. ±IHroSffiig{tftJg7^. lt«(trJ:SS$ 
£$#tegHtft©S^#;*:# < S&Am^lS: 

a*, njftg-c^^o Tiyu 7 K^iit a->&o £<mm 

&^£c9&<ig*rr-5. {IU Ti VUyFtffifeTi 

i H2i3(iR^u„ rut!?,. mitVKDmmmmit. 

[0 0 15] 

z®®\zm-?T^?>m{tm (t i o 2 ) #<?&t-5£ 

S:EajJ:LT^^x)<Z)i:%^e,n^ 0 Ti02«3 
Si^iSa«SJ6Tii5j&To-2.t* (18 0 CC) . W. 
W.fctf1&mi£t>T-m;mLfzm€:\ZT i 0 2 OSsT, & 

[0 0 16) *$iwit. ±.tio)®Mzmnkr z>tzib\zu 

Ztxithcox. m&m®-&£<v£oUi><Diz$iLTi>. 

[0 0 17} 

Ztfi&LfzhCDZftimm.&t LT£?U. ^S5co???5t" a 
S4 3 T±IE^S££fiDXftffi(;;fem£Je:££ir. ±IdS 



(4) 4^^^09-192937 

OB.Ld\t-21<0&$) 
= 6/d 

[0 0 18] ^2«%Bj^jg4.^|- efc ^ > ^ ffi / !as ^ ffi 

±fE&SnXft&B5±IC±re&/S03{t^££t;^ 
EJS 5: JgfiJc-T -5 <fc 5 K L tz t> 09 T- « -5 . 

[oo 1 9] m3(DRw<Dm^tt>ti\z&z>nm l &w?5& 
Tkmit-smt Lxmmziszn%&m\zm&&m$:m^ 

[0 0 2 0] ^4©%BJ©?g^m{zJ:5,a®5aS^ffi 
te. ^d*^{t^^(ifdi<7)^. wftft. gft 
ft. «5^-ft#)^*i£g-&LT^®L7txjCD<£^4 , »©05 

ift^-c^m ±fe»Dx^ss±ic^s 

[0 0 2 1] ^SOD^BJ^jS+femflck^^ffi^g^ffi 

«. &ffi(D7km<t'&®Mmzi&<D£m> £*{tft, rn.it 
z> m ^ T-±ismg <*: sflnxftra -cam £ 5§£ £ 

•fr. ±i2£JDXft;g®Jtfzilssgo3{t£ft£-£trSS/f 

-[•0 0 2 2] $5 6<DftBjl<nm<P1jZm.lZj:Z,i%ffi!i!imJjt}z 
te. ^ 2 (D^BM^fzitm 5 ©%B^(D^m^(C^HT. 

itmtommzttzm i^Sek ? j- l tz ^©x-^ -a. 

[0 0 2 3] ^7CD%BJOfg4i^^( Z j;a^35Sa^^ffi 
tt. ^l^£l/^LS6(DHTtl^<Z)%B^tC*J^^T. '©S^ 

€• imhL<tem&LTmiLfzi>(D£:l$.f&LTn&£L 

ffiADXftSffi±tC«^ttc7)gffi®>&^^-r-5 «fc p (Z Ltz 

[0 0 2 4] mSODIgBjcTjfK^^tc.fc^^gg^g!^^ 
ti. 1 ?U^^L§5 7 OUTtX^CD^B^fc^jt^T. SiDI 

m^. z.(D^.mt^mxM^xiA^^±ti±, ±tm 

toXft 09 S ffi CO 14 t»c £ [6] ±T -5 J: p IC L Tz xj CD T Z> -5> . 

[0 0 2 5] jS9cD%H«0)ffi£*fe^(c c tagaDiaB|!^S 
(J. <g l^^L^?^^^^^^!;^^-^^!^ 

[0 0 2 6] ^ 1 0(D?£Bjl<n&^)frft{ Z j : zg i w®ms} 



(5) 
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fz x) CO T «> -5 . 
[0 0 2 7] gl 1 V>5tW<DWL*1&tt\Z ct^Sffifflg^ 

ffiti. ^ i tt^L%i i o wt^-rn^co^B^icij^T, « 
(0 0 2 8) ii2 (Dmmm^iA^z^.i>^m^m^ 

ft it. IS lfei^LSS 1 0 W^T^W^B^icij^T. & 
*D I ftl Z *g £ £ £ ffi t<> £ t> <£> T & -£> . 
[0 0 2 9) 

mJXDM1&(DMm 1 . T i H2$rJESI^JgLfe^,i:L 

t i H 2 t±3 o o^^vumzi&^TTkmfimasizith 

0. l/is~ 1 0 0 0«s) IJ, ttQ*<DSE(i-^CDW 
i©S*l:55t%x.^n^)©T. TiH2(i^il:^ 
g?T3. -?-<9P£T i *5<£tf#J5? Lit S^TiStt 

SoTxjS'ttSWiiS^SJt^ecT. IP'S. 
[0 0 3 0] T i (a£<K{t<$>£^tfC:£:/<C<, 

^m^nT-^^A^m.m.^.^zji-or^mitL. t i 

f^— •am^^TiDXLfc^^. t£*©WC-CoEE 

30-40 tfrnRuaxCWL 6 — 1 2 » mRniax^#btl 

[0 0 3 1 ] L^fe. K^3E<75re*;i4>#c$Ili. fl^Kl] 

-BJS31gWi-7mffi£-i«tU T i t>L<tiT i CT- 
ifiiQzi-x-i' >^insi, ifc^bttT i x,L<liT i 

. &MzmmLfzm®i£i> (gt i 30) om&®, 



m t>t\ ft®.? \t± < L T Hfc ^ d t \Z U o . -5- © 
[0 0 3 2] ft. *jffi©7-^jS»Tiafi8^(OS»tt 

*.«sts5u u^t,. y-zmmmzit^*)],?- 

[0 0 3 3] 

mmm 1 . t 1 h 2 ©&s io^s finFot&sies&cDft 

: 1 5 mm, ftM : 1 1. 4 h > Oft 6 5 0 0 kg/cm 

2 ) . : |!)5ram 

tt^Ts. toz.it l&mjKDwzjiz. &mmtt 

f*. SB^& (WC + TiC + Co:GTi 30 E|7 

(l) ioifef, tt±tffjaa^. 
1 ) ADX^ft : 

J&nntfi I p = 3 . 5 A, A?;k*tg r p = 3 2 ii s , 
JDI^H=2». (-) 

b'y*-xagHv=6 0 0~9 0 0 (S!lg/El0 
g) . 

t£&mm£ 1 3 ym, ft±tfEffl£ lOymRz 

3) ff&igg* (*esce>x- -fy^arst) sig : 

bf>^« 0 7. 9 8mm(0. 5c 

bZ) 

'i¥Ltt*l 0. 5Kgf. ffttmfi 1 Kgr/cmZ 
lm/s. 7^X£*f SKH-3, 
m^mk7^u2 5Km(::£H>T, J£^a 0 ng£?#fc. 
[0 0 3 4] ft. flS«a»e«Oittt0!)fc»^IBatf» 

izz)^Tm&mz7KTt-£<DmK)T'Z>z>. 

: 2 . 1 mg 
: 0 . 7 - 1 . 5 rag 



T i N + T i 2 N (Sg/¥2 ym) -f *>*^x>yfflJlBB : 1 . 5 mg 
(ft) (flSUfflfftSIOfl-iBfigO. 1 mgi^-Abn-5) 



oo~9o o (sftA^ t> u < \t. titmLtzmmmzmg 

fgmiiH v =1500-180 Om&tMWjtlizb. 
Pi: 2. 1 ng^^^T-g). 

[0 0 3 5] (2) fflS8g|£*tSL<l&l±L/iC:4:lz>* 



1) d©«fc5«zSe7)«{£t^r ; fa^^t)6Trai^Mte^ifi! 
-5. T i H2t»flcQSl:«t*ffiqitt^m«{^BStt. T i 




ftmfrZ. Itffi^WSSST (COD^^lS^l 3»m) 
(Dfcftt&tfLhT i tT i CTSO. Kfttt£±< ^JC 
4:<t<gaFLTH*. COT i ^c^(S14Sjgcoa±2tffi 

[0 0 3 6] *-©Jt«i>»l§tSSi£jT3<!:. x^^^tf 

(sk-3) iSfttLfcBt. flk±affiaJ*i#fiKss$n 

T i SBeftSglgLtf-f^J'tt (SK-3) 7j«tf3* 
(0 0 3 7) 2) ±EO«k5^%S8Lfc«^. 

h^y^^mitmmz^rin-r^. scorns. 

if L ^.TK^Itttlz «t ^ T#«Sld:^ ? **ffi7i«*| < fc * 
C0 0 3 8] 3) gfc. fe^jDXIr«t-^T. Jraiffcjjtfl- 

*<#ftara*»e, »gKtt*j!?7S*»s!SL-c$'''j-r:> 

[0 0 3 9] £«Sfl|2. &l::»«ftaiftfl=£3EA;tiSS 

o. t i H2J3E«9«cmat«tan»»»$sr. hoib 

1 ^iDX<D^(Ict-5„ 
(1) «ggtt£2?;LJt«£ 
T i H2©JEt&flc/*JBft#tt3IS£ey 1 tm® 

1) E«»«£«ggtt (-) 

l&MM.'m. I p = 1 OA, /^UT.iJs- p = 3 2 y s 
tSSasiSffioggH v = 670~900 ($J^JI 1 0 

g) 

2) EEttfeQggtt 
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SSa^SSCOSSH v=1450~1550 (SM^EE 1 
Og) 

±ien 2) «toatt©gHic«toaafe2gi3-5. 

[0 0 4 0] (2) &*tt8Ee±*<U 

$1818§rt I p = 4 5 A. AWXflr p = 0. 5(is 
AaX8$ru1=2^-, Eftttfgggft (-) 

^MSSffic75®gH v=2000~3000 (S9SJE 1 
Og) 

^5aSS®035S^H v=l300~2000 (g!)SJI 5 
Og) 

b Sffi#®<rtglW^L*ifcb75>lr»fl*ilR]£ 

t tent -5. citifi. h/bops, m&^ffimmiztiLT 

[0 0 4 1] (3)±IE(1) (2) ©gf Si 

M#4145r¥L<ig46^^giLT. »4i;ie>K±SE (1) 
©1) OftttiL. 'AlZ (2) <D&tt£T*ftn:ig*i 

s^rr*. mggtt£ (+) (.-) (cg^-s 

[0 0 4 2] SHS£0<J3. T i H20ffit»fl:*ffilC«taiH 

(1) T i H2CDflE#M$«g£fl§(,>T, HJg^J 1 t|5|#| 

O^lCT^jvf (SK-3) iz^«^®5as (l-Amj: 

ftttQSiE Ip = 3. 5 A, r p = 3 2 y s 

ADXB#PhJ = 5 ft 

^m^<D^mH v = 9oo~iooo 1 o 
g) 

JfetSff* 4 7 urn. fifftH»e*OflS«ffi0Dig 

(2) ±8E^fij0iJ3. © (1) OftfrtTfltf (SK- 
3) iztox&mtii, ^777<KlSi:ioT2tti 

*fc3t3t8it I p = 3 . 5 A. W7(B:p = 43s 
*DXPSIW= 5 7 hfgWlfi (-) 

is.mmm(Dmis.H v=i6oo~i75o 

d trials. !3?TgT-2^jDX2:ff [3]^(Z 
[0 0 4 3] 2*ftll:J;i3lrH»Ti& 

[ 0 0 4 4 ) 2 . TiH2l-fi!i£>& 

^^Zz^^J^ST. T i H 2 /-3 i: fi'LTt^-£)±EWfgn 
t #i4 $ b f C i&m-t a 1 36 ic 




(i) mtptkt&zxosuttoizuo&z&m W: t 

a, N b. V, Z r ) 

( 2 ) ffldfo m : T i C . TaC, N b C . V C . B 
C, B 4 C) 

(3) Sffctt (#J : T i N, hBN, CBN) 

(4) fcoitfy m : T i B 2 . (^eH 2 B03, lip 
^Na 2 B 4 07 • 1 OH2O) 

(5) <7h'J7 (Y 2 0 3 ) 

£T i H 2 «Cg^LTEEt»«c«ffi£«/$L3tse»S^< 
Trofc. ^<0*<£>ttS#]£LT\ T i B 2 7g£<9fe<£>,' 
T i N^g'&CDfcCD, RUT i B 2 £T i N£r-&fc>1*T 

[0 0 4 5] l^JPIOd-^^feSfiHaa^JBli 

U S®Hy<ir : E> HO 1 /2 (C BNtEISPH v 5 
0 0 0JW±) £fc9, rt8S*<sg6 7SKttSi:S3«»tt 

[0 0 4 6] ^££#J4. 
©ffitm :TiH 2 + TiB 2 (7: 3 figit) 
1 ) £EI»ffJPBEft^ttmg« 1 tmmT\ 1 ^QXCO 

: I p = 5 . 5 A. rp = 32^s, iOX&SfiH 
= 5»TU 

®« :Hv=1850-2500 (Ml Og) , S 
* : 2 4-28 um&U 

@S:Hv= 1 6 5 0-2 5 0 0 (ffilS 0 g) 
tlfz. 

^•J7;uuTi 20) <&-r<^fl5, ^ffifrfffiic-en-e'n 

[0 0 4 71 S&, tfiftfr: lp = 8A, rp = 8y 

3LfcHfc<0£Jt'X, 2. 8<S<0S»fft£SLfc. 
«8'J&#:a^iJ# S4 5C. ^9iA^ 0. 5miD 
SO 0. 3nn/rev. 9JH'Jii£ 16 0m/min 

#*fJS : Wfflffi«7Km{3fttt-5«9aEfrfiBl<OJ*e«8 
(— JKKVBtLTiSSfta) 
[0 0 4 S] 2) ±E<0 1*JDI«, 

^(t: I p = 3. 5 A, r p = 4 » s. JDXB#B.1 = 

«fi : H v = 2 1 0 0 - 5 1 0 0 (»fi 1 0 g ) , JEt» 
(-) 

Hv=i50 0-3000 (?5l5 0g) , jp*3 2- 
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3 6 /im 

SfSH v = 5 0 0 0 <h5?4)li. ^t : E>K«O10 0 
0 0 (I^Cx^Tg) 0 . C BN<D 5 0 0 0 tcEESfeLTH 

[0 0 4 9] ^J5S#J 5 . 
*Bffi*f& : T i H2+T i N (7 : 3 ffiffiit) 

1) 1#1JJDX&#: 

S^ft^ : I P = 5 . 5 A, rp = 32/is, iPX^H 
= 5# 

®g :Hv=l 0 5 0- 1 8 0 0 (ffifB 1 0 g) , 
(-) 

2) ±E— &JnXG>t&, y777<h«ST2*iPI6 
fT^Jt«-&coggttH v= 1 7 0 0-2 3 0 Oggt/j: 

[0 0 5 0] ISigfll 6 . 
mW>ttQ : T i H2 + T i B2 + T i N (2 : 1 : 1) 

1) i&Sox^SMCcfc^Sfle 

»Dxfe#ttn*s« 1 1 raas, jnxHFRn= 5 # 

®S Hv=2000 — 2300 (ffifS 1 0 g) 
J5£ 1 2- 1 8 xim 

2) 2*A0X£i/5 7 7< h««TfTofc»£- 

axft^f±**s« i <fcH#, »nxBsra= s # 

®S Hv = 2550 — 6050 (ffifM 1 0 g) 
JP£ 1 4- 1 8 um 

mfe$fm$:&< £0 5 0gr£T£>ehH v= 1 8 0 Oig 

[0 0 5 1 ] mmni&oi&teZ . £k±i£'<tzmi&<D& 
Z>. T i H2E»#© 1 *jDITtt«ftll^fii:»< 

2>tz&\Z* Nb.Ta.feKttNbC, TaC^SM 

[0 0 5 2] Ta. Nb, V £ T i H 2 (Z 1 0 %SS;iQ 
^T^SE« 1 ira-fe«=T'»DX*fTofcea«Ta, N 
b T*H v = 600 — 700, VT9 0 0<tagtt±SL 

XT 1 0-2 0 ^mtSS»X«gTi6«ir-5. 
[0 0 5 3] Nb. TaC, VC9&fflfflIflTB. *r ' 

fScSmu (c^tT £ safer*] jlcdXi «> (- . fTSi ^cnn^o 




t^SI. H v = 9 0 0- 1 0 5 OSKi. 
9?IKft l E>ft^7j<. 5#3jDXT\ 2O«mH13 0y.m 
g«©ff*l::£SttSg-eift«£n. n&mzttLTi>& 

[0 0 5 4] ?g§80?gjH>0&flg4. GUia^fcJ^CT 
i H2eS*iLT. ¥^t)L<{±. T i B 2 . T i N4 

ffbttSCt^BJ^&^yt. T i H2^S5ag^lc 

ffiD. **{fctt###T4£# Kir * 

Steft £ ftT l> 3 CI tlcj; Ti^s 

[0 0 5 5] dOKSSiMrrtltf. &jB®7k£«:4j£ 

-5. 

ZrH2, VH, VH2, NbH, TaH, FeTi 
H2. LaNi 5 H 6 , TiMnH 2 , N a B H 4 
d©l*3. — mt LXZ r H2l::-p^TSl®;£ff -otz<DX 
6 iLTiS^-S. ZrfiIJSi-i4> Kfiittlzgtl. 

to 0 5 6) mm&n. z rH 2 ^<&*ffi«i 

GftttTEEt&tttl, (ffiSeflE77 6, 5 0 0Kg/cm2) . 
H»SK-3l::*fL. Ip=5. 5A, rp=32ys 
TAniU a»T^«c»lIttSgTJ:<lt«trs. 5 5^ 
jQXT-i?*- 8 ~ 1 0 si m. SigH v=660~690T 

**DI£fT^Jt I p= 3. 5 A. rp 

= 4ys. Mga (-) {JOSH v = 

1 350-2000-235 0?W#S*l*. 
[0 0 5 7] %.W<D$km.<DMm.5. . 7^5-^7A. SE 

AU^iiCT i H 2 + A 1 OflEt»«El8aiCJ:4CT£ 



4$ B3¥09- 192937 

(0 0 5 8] %£ff|8. SfflSjg^S i £ 1 1 %^tf7 
*^-h»^T i H 2 »A 1 ©ffiffitt3 : 7 0JE " 
t»MSS:ffi^tS. ^gl p = 5A, rp=3 2ys 
ggWBfli. ggt,Hv = 4 0 0~6 0 0ggTSc. 

Ip=20A. r p= 2 6 0 a: s ggcDB#te^jggfi 
tt. Hv=l 4 0 0Sgl:t»at4. IW»fXfE 

(0 0 5 9] mm$k&<D&m&. imntmcotpizmi 
«aiB«iaawo*f^t/j:s. -r&*>s, t i £6%a 

1 4%VW^fii 0 Okg/mm2gg<3i5|^3gr)3&g# 
*0. t-y «H v = 2 6 0 §«T?*5. cmtc 

Z r H2©fft»*«aT*ffifflSSff MS 1 . 7 cm2 
®ffiT, Ip = 5. 5 A, r p = 3 2 u sTJOXU 
55gHv=6 6 0~6 9 0, **1 0wmt»THS. 
ft, y"??/^ MSTrttl^5iHv=l 3 5 

0- 2 0 0 0§g^f#btlT^-5. C<7}flnX£N i - a 

1- Ti-Nb-Ta^l:«Lft«««U IH^^ 

^zmx^z. 

[0060] ut±o*«wtiS*v»T. a^stm (ma 

ffl2&^«B^. ttflCN'i, Colt 

-( 0 0 6 1] 

[RWOS&jS] «±©$D<. T i , Zr.'V, Nb, T 
tetlUm-mtl&ft-Dgtsim—gcl 0 um<Dm fy&ft-^m 

femzmf&Tz>z.twx'£z>. z.<Dmmmitw-L<mm 

Ac{t!i<73#J (VVC + Co) Kit^JMye. 1/2-1/3 

^$-ti:-5)7c^(Z, T i B 2 , T i N, T i C, TaC. 
NbC, VCfr££igA-f*l«. M(CSiffi?:±#$-tra 
CttfTg*. Ta. Nb. VO^JB&EEt»»fiK»tftl 

Ana. «!»t7j^±-r<b. i7'^7 7-f hma^^max- 

2 #;J|QX£?T A (J. 5 0 %W±^ b 2 teFg/gs; Tiffin* 
(SffliODfiB^^Si^] 

[SI] VVC + Co«OS^«j©flEt»fr^?iaiUTl 

CB2] IEt»fc£«ffilCja^fcJS&©l&ftlI&&tf 
2^jjUX?^IZ4ot7-5iSi!!l^M095ag^Kffi«ggam¥S 

(S3) /?*HS^^Ottft^^fSTSo. 

[ff^©^] 
1 ©a. 2 §^ 
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-*iox 



WC-CqJE3Hfc 




•fcSInx 










Jtax 




WC-Co 



S 5 0 C 



x;fctinx 



«?stg (+)(-) 



S50C 
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[02] 

W C + C o EttffclC «t * 




( a ) iff* ( 1 &*DX) 

H v 1 4 1 0 




( b ) ^*S34flni ( 2 &;joi) 

H v 1 7 5 0 




E 



(c) H&siflnx (2tx»ax) ofi:^¥S 



(II) 



4*^^09-192937 



[03] 



(a) Oa?$MGTi30) 



(b) -<3r>S^S/>^ (*S«#GTi30) 
TiN + Ti2N£|J?2 mhi 
ES^ HV3500 
Ion — mixing' 



2 5 
2 

J 1.5 

5 1 

0.5 
0 




10 15 
S&?tSS*8('<i0 



CD 
® 



<3> 



© 



20 25 



2.5 
2 

J 1.5 

0.5 
0 



®@cd Ti&«saic«fc5acs&5iic.fc5<&cD 
© TiH,fft»«Eaaicj:5ajaftiaicj:s 

. © TiH. + TiBjJBEfa^ttSictSJfeaia 

f>5&(£ : 7.98mm 4> (0.5cm 3 ) 

f«P#tt;k : 0.5kgf «t o T^^EEA 1 kgf/cm 2 

lSJ&2/g :1m/s 5w *?«:SK-3 

I?, m x\ : ^sc^ 



10 15 20 
SfffilSt (km) 



25 



7 □ > h^--^C0Rt# 



(72)%B^# %e 

£SMffi5caKA3i:ES66l -51 

£ ^Mm^gjtZffliZIjS 3-44 H^SlO^- 



(72)jr£Bj# Kffi £8] 

Br^ffl=P«ffllS3tL<Ort-TS 2§3^ 

(72) %B^- £j§ og^i 



